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Pimsner, Ocneanu, Kosaki, Hiai, Choda
KaWakami factor von Neumann algebra
finite type index $II_{1}$
P-P entropy indical derivative
reduCtion formula KaWakami
$Defi_{I}\dot{u}tion$ $M\supset N$ factor von Neumann alge-
bra discrete type $M$
$l^{a}bN$ normal conditional expectation $E$ modular auto-
morphism group $\sigma^{E}$ relative conunutant $N’\cap M$ trivial
Conditional eXpeCtation
unimodular $N’\supset M’$ dicsrete type








Theorem $M\supset N$ finite type
$Z_{M}\cap Z_{N}=C$ factor
relative commutant $N’\cap M$ atomic .0 finite type $Z_{NnM}$
minimal projection $p$ $M_{p}\supset N_{p}$ finite index
factor $Z_{NnM}$
finite type Kosaki finite index
Proposition $M$ II factor finite type finite index
subfactor factor
subalgebra factor finite type
finite index









Proposition $M\supset M^{G}$ finite type $K$ $G$ closed
subgroup $G/K$ countable discrete group
$M$ $II_{1}$ factor $G/K$ finite group
Kawakami
$M$ properly infinite finite group factor
subfactor finite type finite index
von Neumann algebra finite type pair Kawakami
indicial derivative $II_{1}$-factor index entropy
$M\supset N$
finite type $E$ conditional expectation
$oE$ $N’\cap M$ $N’\cap M$ $Z_{N}$ expectation $E^{c}$
$N’\cap M$ $E^{c}$-invariant trace $\tau$
$\tau$ $N’$ $M’$ expectation $E’$
(Comb-Delaroche ) standard correspondence
$E$ Haagerup correspondence $E^{-1}$ indical derivative
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$I(E, \tau)$ $E^{-1}$ $E’$ derivative
operatar valued weight spatail derivative theory
$M$ factor $G$ ( ) $\alpha$ $G$
$M$ $oK=\alpha^{-1}$ (Int $M$) $M\supset M^{G}$ finite
type indicial derivative $M$
$II_{1}$ factor conditional expectation $E$ canonical
relative commutant fixed point, rela-
tive commutant algebra $II_{1}$ Nakamura-
Takeda Galois Theory III
Aubert Galois Theory Nakamura-Takeda
factor
Proposition $(M^{G})’\cap M=(M^{K})’\cap M$ $K$




$M^{K}\cap M$ minimal central projection





\emptyset ’ $M^{K}$ expectation $E_{2}$ $K$
action inner $M$ $K$
$\nu$ $\nu$ finite representation $\ovalbox{\tt\small REJECT}$
$K$ commpact $\nu_{j}(K)^{\mu}$
factor normalized trace slice map $M_{f_{i}}^{K}$
o $E_{2}$ relative commutant
factor normalized trace minimal central projection
$M^{K}$ $M^{G}$ $G/K$ finite group
$G/K$ $E_{3}$
$o$ relative commutant minimal central projection $fj$
G-orbit f G-orbit $e_{\dot{j}}$ $M_{e_{\dot{j}}}^{K}$
$G$ $G$ action projection
permutation stabilizer group factor outer action (
outer action relative commutant trivial )
$G/K$ countable discrete $e_{\dot{j}}$ $M_{f_{j}}^{K}$
expectation $E_{3}$ finite type modify





trace $E_{4}$ finite group
outer action expectation
$(M^{G})\cap M$ expectation $\tau$ $G/K$
G-orbit
1 $G/K$ countable discrete
$G/K$-quasi invariant measure 1
$0$ $e_{j}$ simplex








1. P.-L. Aubert, Theorie de Galo\’is pour une $W^{r}$ -Algebre, Comment.Mth.Helv. 39,
411-433.
2. S.Kawakami, Some remarks on index and entropy for von Neumann subalgebra,
Proc.Jap.Acad. 65 (1989), $323\cdot 325$ .
6
